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Abstract 



To provide an external storage system using a semiconductor memory in which the data reading and 
writing between the host CPU can be processed faster than the conventional magnetic disk, and only 
a particular sector is not frequently written and erased so that the whole memory is effectively used 
over a long period of time, an address control scheme is introduced in which flexibility is given to the 
address relation between the host CPU and the external storage and the physical address of the 
semiconductor memory is n ot on e-sidedly determined by the logical address possessed by the 



command of the host CPU. 
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•V ^ i ©?s^«wg*«it©> y • ^p ? $ \ e © 

#©8©*/NciitlCfcfc< . c^^'j • -y ^ i =&« 

10 «*@»©i$h-{b*:H* ( 7 3 6 ) 3 £~c©y*y • 7 
p^^Cc^tt-^rS*^*^^'; ^p'^i 
<, ^o^Q-fe^^ i w&ffftL&ttfttf, CRT2 5 
(H 1 ) CCy^fc yScft©^7nS:tf 5 (73 8. 7 4 

0) . C©5i^U:. ^♦S*fefc-H:S^< 1 ^*CCff5J: 

[0 0 3 1 ] ^XhCPUl 0^6^a5IBtaS/Xr-A2 

. Ccj^TSWJfcft*. H8CC^T<fc0tc, a^>F«L 
S8B3 4«*X hCPU 1 0*»6>©=2-7> F£Sf*Wfc 
20 it (8 0 2) , tePPWEttil; (8 0 4, 8 0 6 ), -fe 
^•i&^C^&ftUl (8 0 8, 8 1 0) 
**iS*CCifcBtt«Hl (8 12, 8 14) £»tT£ 0 
§pv> K*HtfTSi»^, =i^> FAQffiS3 4tt-t© 
r3v> F*©»S (-fe^f) T F U^6 6CCOC^TT F 
^ffiftS3 6*«*ly, StJST*«SST FU^6 8* 

^5e©^^ V '^D^*32i ^JgST-S^P * ^ • r 
FUX ( i ) i % ^<D7Vi y ?fo<Dl&m<D-te?$ j 
^TS-fe** • T FU* (j) i^6fiSnri»4 a 
30 [0 0 3 2 ] ;^iC. ±IEnv> F«iSW3 4 ©SMS© 

g!^S©W^t (I7A, Xt" ^"7 0 2) 0 
9 (09 A, 9B) «. CtDya-^flSiTFl/X 

i. -fe^*«#j *finw{biyffie-i2^*»B (i. 

1 ) . mn^pp^ mhJz?z<D$iB ( i , 2 ) 

CC-fe'OCCL (9 0 2, 9 0 4) % -fe^^fli6 0^?> 
^P tr ^ i toj#BOt^^<DttiSi^H'>^L©f 
-*S ( i. j ) (9 0 6) . 4>U ^^*3&s^ 

40 ar&titt^n i rt©^e-fe^*©3SB ( i . 1) 

L#g©A (L) CC^ffiT FUX6 8*ttttl/ (9 1 
4) , m$h~t2*t<D$LB ( i . 2) CC 1 £7m*5 (9 1 
6) . «TIH^CC-ir^*#-^j Hfi-fuyp irt©-fe* * 
3|fflSM(C&S*-CPI«©ftia*tf9 (9 2 0). 

cc, ±r©^P T^NCcoc»ri5i«©«iS*«80ilT 

(9 2 2-9 2 4) . ^Lr;XiC-fe^*»tiA^^?f o 
rfi£pv> F€rSWKofc<5:*rH 
50 ^T^f^M^P t ?©#-^ i e . vB^HStCx-*©^ 
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v ^CDS# i b £&S-T<5 < 9 2 

6) . 

[0033] 7r -r^Koisia mi a, 

7 0 6) cc^riS^s. t£*co^nx^ . 
ru$^ 0 cntcttor, *«wctt, t^^fgx. 

T-riUO»*ji^ec*|feLfci*^C«, WSJ? ^6 4 
CC|iHfiitt<. S (i. j ) ■fc<Z)L©ffia>5*U-tr^#6 

[OO34]01O« % C07 7 -/;KD@ac[>lfffl*m 
RAMS 4 7 r 3 7rt©f-*Big*T5. * 

t ^;I/<Z>5fc0Hz^*S^K4*** ( 1 0 0 2. 1 0 0 

4) 0 «aa^i8»fsn5*rcc*«jL6nfc-fe^^#-^ 
afl-fe**CC#U C*i*ffi»ccr4. *te«??OSai!i 

•fe^*ttft«(r4c-r5 (ioio) fl ^— tf©Bta*flis 

??5 (10 14). C<£>^^CLT, aga-te^*©? 1 - 

So 

[ 0 0 3 5 ] H 1 1 tt, -te**RttlL, (H80^f? :/ 

8 0 6 ) <z)Bjn7P-r*9* ^x^n/cf&aT fu^ 

L6 6CCjFtj£-r*JBJfflTFL/XA <L) 6 8*TKU7 
^*3 6ct0f#T, -fe^£7 0 A— 7 0 N<Dti_m$:%l 

t-Z (AL) *r : -^KttiUSP4 OfC-te? hU 
CPU 1 OCCDMAKiHT-So 

[0 0 3 6 ]»C, (H7AO^f-7 
:/7 1 4) ccoc^ra^s. H2MB1 2fc*a>r, 
nv> K&HISB3 4tt. ST. 777 3 7*6*7 
hCPU 1 0 «C<t 0 ^it 6 ft/c»aT KUXLfcffT. 

(L) 3 6CC>TD7^eiia3 5*H^r, 

-2««7 0(D£efc**7 0N©ffiB*»S. ^0 



(8) #^3^5 -2 7 9 2 4 

14 

7 o Ntc«£iAA,r. ^cDttiH7^^6 4 r^a j 

*6 TW^J CC, £(,>-fe^*7 0 A (Dffifil 77^64A 

£ rw3SSj rjfcarj «:»»it5. *ur, he 
pu i o*6*gssnfc. a&air KU7 6 6i»foi^ 

6ficat8rsi^«:, Sfl-fe*£ (i, l ) » % 
( i , 2 ) . SSiz^^ttttB (. 1 ) 

10 7 0 N^Sti^^^'j -^P^i w«-£v-fe * # 7 

o Actmc^^ 1 ; • ^7^32 oftr^ri^ v 
ffecoy^ry * :/n? *cc*^rfe Jri>. ' 
[0 0 3 7 ] m 1 3 ( 1 3 A- 1 30) iC±Sg-fe**# 

302) . ^ut, aars^r -f^aait»«©«ffli# 

i2*3&i#«*CD«ifflS:tfC» (1304, 1306), 
#ec, T FU7Kfta3 6CCj:0«BlTFU7A (L) 

*S6 < i 30 8) . 36*cc<da (L) *coc>r*i> 
20 • -f u -jz&m . j £f#£ (13 1 

tfO (1316 — 1320). 2 P*6**ii 
^5fc(D-fe^^#^k?rf#r, #^>#CD-r-*S (i 
w, k) *«»K:LrL«rl»ttLP*«iaT FU7A 
(L) <tT& ( 1 3 2 2-1 3 2 6) . HCifta 

u * v*<d*i»#^>*t,<d«s ( i . j ) turn 

30 ( 1 3 30), WSSftHz ^ ^<D^B ( i , 2 ) o 

Mt*^ ( 1 3 3 2). S 6^C, T'Oy^i *^CC?B*f 
^*^n y 4?*»S*<D*iJS*?f ( 1 3 3 4), ^Q-fe 
^£<7)£fcB(iw ( 1 ) oi^TS ( 1 3 3 6) . -t 

^P-^i wi LTllfta ( 1 3 4 0) 0 {MU -fe^ 

a-r*, yp-; *<7)«*spjsi«ia*fT5 (134 

40 2) 0 

[0 0 3 8 ] #«C k -fe^*ffl|*(D*JH (H7B<D7f? 
7'7 18) ?:il4-il 5(Ccfc 0f¥ffliC^r^ o Bl 
15K*5C»r. nv> K«tSffl5 3 4tt, • ^ 

KttSfctttC, *^>^cr>fflS ( i. j) ?ri5»iU 

( 1 5 0 8), yp-v ^^ascoy^t'; -yp-^irt 

©rt^j -tr^^SB (i, 2 ) loiSe>T ( 1 5 

10). ctitt, -t^^ * f-^^mm^am^L, 
»fflWic«^acD«*«^rs fetor**. , -eur, 

50 7 KU^S»a©«i7FI/7A (L) it'PiU B( 
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ie£Jt«0* WJ£fflJ:ODii>tt<*S£* CCD^-ey 

i e £OrilSlT5 (15 16). 

[0 0 3 9 ] 2f^6»Wrtt, r^n * *«H«*>-& ? 

s^^y • ^p^^3 2 irtfctt. r^cu^^ 10 
rasas j -fe*#jWMnoTW>< . *ut, c^^e'j • 

cc, • lows*— *S7»*L, ±r 

[0 0 4 0 ] C PU 1 0^6O^7> Ftt, -fe^^OH 

a«8*^?f3ftSOr, CPU10*6©37>F©H 

1 3 34^. 0 1 5CDX^^7'1 5 1 4"CW\ 30 

^z****^*c&o/c*4y*y • -fvi-j? i orS* 
138 E ( i ) 

itbia-rs. c©JbggfiIx«\ -**y -^p-^ODtt^ 
CCJSCTWAK— 7J|B|*4Ci«+77ia(cSiSrs. & 40 

ccss-tzi>*B ( i . j ) ^mo^kd 

i&g#&< cntfl£{ffi7T5 ( 1 6 0 2, 1 6 1 
0) . 6 0. E ( i ) rt*±KX«c«OTt>tti:mtf, 

*y • 7Uy9tffi&mik<07Uv2 i eOtB*|BiaE 
(i e) i<oa^tB*I§|Motf6o*©«^gfiBRJM 
Ta>5#>«r** ^ ( 1 6 0 4). Ri 0T«. « 

Atf 1 0 0 - 1 0 0 0 OHlcWBSttfll^a«h4. 4 
o. fi*6o*a*Rj:«5 ^#1**16*. y*y ^D-;^i 50 
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cfcO/hSWftfcRWC, *»&-te5>*©»B ( i , 2) <£>th 
«*ff 5 ( 1 6 0 6 ) . > * y • ^0 v * i 
©y^y • -fa v Z i e ^£t>W#J-fe^£B 
(i. 2 ) 07W$^T(,>&t>B$«, y^ey • :/p ? ^ i 
*iSr/c<c;xo?ff*«Mo^ *y ^a^iei urt 
( 1 6 0 8). ttfc, ^y -yp.^i \H<D 
M^££fc*#*oT^£cDT\ CcDi i i eOtbRtt 

[0 04 2] W<cm 1 7 *C «fc 0 . :/p ? ^*ffi£#tg 
(B13C<DXf-^1 3 4 2SOl 1 5<7)Xf 7 7" 1 
5 16) (DfffflCca^S. ST. 7S*«MG>>-*y * -f 
i e©WJ8bH2^*©«B < i e. 2 ) £#T^ffiS 
itb^O ( 1 7 0 2) . W»***<D«#/J>tt<ttofc 
CWa-; ^ i eftO)m^?5*mW9c<DJ 
*y • ^P * * i bCC^?. iiieT^Ci^-fe^^S^ 
W4 2CC^-T* ( 1 7 0 6). Wto-b9*<Dm&&< 

rfc, ±^-=ey * ^p ^ ^4cse"-fe^^oSfcSft*s^L^ 

r, Sa-fe^*Ott»B (, 1) 3&WSfflTct"3ii>ttW 
( 1 7 0 4, 1 7 0 6 ) 0 

[0 0 4 3 ] ^£^££3^J:<l?£T&tcn 
£•8**50 0*0. «cD7 7^l-^XfA^ C 

pu 1 otcjr-^r^r >f;i/*?fistir*>, ^ r -r;uies 

^t-TjU • ^^f^*i#g|it?»tlfcB* (Ell 3 A 
TsTvrf 1 3 0 4 )CC5i, ^XfA^f 

lis, hi 9*c^-tj:^cc, 7Tjji<$imm 

:bf3, =2^>K^SP3 4 3MRIB<07T^;UiB!B««F 
AT*Jt«"T5*B#6*J#o Q C*i6C«, CPUlO^i 
ST KI/^L4fILrir»i7r^^Eltllf*FAT4 
*Jffl"TS. CPU 1 OCCcfc^T^T-Ol/ • i/^fA/)if 

OSCcJ:01#S©l&aiTKU^L«:«tt$ia* 9 -g-c 
T\ ^ffit^iKI(0*C^r^;UiB«t»«FATO* 
g^aiO ( 1 9 0 2), C PU 1 OflW©«f OlO r -OW 
SeatS$BF ATNcDS-IigUitfc^O ( 1 9 0 8 ) , Sf 

N©fc**JB*#iB*:fT5 (19 12). KT^BK: 
[0 044] «±»«H 0te*ft?8O3lftffiltt: intf , T 
(A) <h#^<D#iC (B) tCCteWi-b^^S^ii^ 
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:/P***iH*U *©»*(✓< JHffOfc^-*± 
P-^rtectt, 6 4-2 5 6<B«aK>-&*##t*9. * 

cncc^^r, <b> r«, tzzw 

^<?)/c*(DC P U 1 0 t SMc-tr^* — 

v> K«iaia53 4rcpu i o© (ffe©) ^ainfetfcc 
itetyt^fcn^, fif->rse*<7)^scJcJ:fc^r^ao 
W«©-fe M^iCPU i o<Dm$m 

-tz£**s#i&t?-7'p «, ^s^a^ 

• 0 9^€:»«:Sfl^cci»fliriJ:9K:^*"; - ^ 
p* ^Hr£#©&a*Lri,>£fc»r*£. CftCCJ: 
0, • ^P? ^©ifi*, -b^^ 

g&r&£<, 

[0 04 5 ] 132 IB. *«9JcDfftO|»ii«*7ft 

34^, hcpu i otCcfcoTt§«$n&<£r*@ii 

. hCPU*6#JSSn4„ ^XhCPUl 

O;** 1 8 4IDty*y • n> 0iC#^£ 
iSS. • 3>hn-7tt, hCPUittttfi 30 

K t^^l?42, :7P**tH*4 3©B«ffi£«« 

ibSL^cy^ vis* • y^'j 3 2 ICT Zizx-i' 2>c tfctb 
*. i/o^x i 8*acrf±*©»tof3**^ hep 

or, BMBtt*iBT4. 

[004 6 ] ^fc, 02 2tt. • r/n ? 5 3 2 £ 

LX-k#$ffi : £m<Dy5vis* • *fflt>/c. ##6 40 

w©f6onJ6W*7K-r*>©r*a c Hr^*rH*ffl«, * 

02©M<Li:t©L>T, — fS?«*CC5fc3£^-fc:^*iIig 
ffiot, Hz**W?g|S4 2;tffc< . *fc 

iifflfctfoToio se>ic -t^^a^e o#>*y 

•^a-^32 0CD#{4EP^-b^^7 OStCRt^ftt 50 
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©il^MSte, l37©fc§^£Htt£{-C, ^s-y^r*^x-y 
=iv>K*i2>n«, Hz -fe**?B5fc* 
?T^fe©r£>6 a IIU 02 3iC7KTJ:^tC, -tz^£© 

ygi«:$feit o r -fe ^ * co^^if 9 Aaaa^sr * o , 
ja^^aeaa^^^oyfis^^f sns (727-73 

3) • B2 4fC7jvrJ:5ic. -fe^ jfeffi 

6CC»#B?TMa#i£&gr*4 ( 1 7 0 5-170 
7) . 

[0047] ccomt&mh. m2 sccTft-rct^tc, 
rco-f2^**sc5a^j— ccttMstiiiifecc, 

isrsor. t 5 -*©*!*^ Hz^#©«p*«<&gtt 
se*©^ (a) r«. ^£S*i&#©ffiffi-fe* 

#©*»**>** hCPUi^-SHRrs^S^^fc. 
#ffe9J©;#3J<B) r«, *^ KPU(D^I^ -fe^ 

• =»> h p-^sMftaccADLa-rscor, *x 

hCPUO«HiSBlAsfi<rj:< t rSa©-fe^£*£& 
[0 04 8 ]^ ^z|tt^^"j^J^l^ft^ 

c©¥*f*^*y***i*higti©^*y • ? 

U v *«Hr**©»a • WtBKrfr ^ «fc5K:0T*> «fcl*. 
[0 04 9 ] 

FccifjSLr^-^oR^tHL. #ii^^flfilr^ar 

rA^i6ns 0 i/c, *xbcpu©37>F#75 
vis*. * y-^ycoiRFSo-fe^^sssBccsiftxifcor 
jl^o^^^v^ ■ y*ry±rtt-fe^#<7>rjf 

>t*^-^ * i/^fAo- w*^-riar*4. 
[13 2] *»W©«#«-SBSa«^^^A©— hsbw©« 

te©i««*m-riar*s. 

[133] H2©a»*i^SSIB«i/^?'^©«flB«:l|3Hr* 

ts^©i?ffl *7S-r a r * s . 

[13 4] - ^P ^^©-fe^*«jffi0iJ*7S-rHrft 

[13 5] 7Fl/X^M©M^ti-C*5 9 
[[36] ^P^^«aai©«fi!E«S:7n-rHr*4. 

[07 a] 3^>F«a«©aK«ffli*iRr«ftBir* 
CH7 b ] 3-^> K»aap©iB»ftffli*7nrii6nBir* 
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